Human serum albumin and its structural variants mediate cholesterol efflux from cultured endothelial cells.
In the present study, we used the human EA.hy926 endothelial cell line as the model system to investigate the effect of human serum albumin (HSA) and its structural variants on cholesterol efflux. Initial studies showed that HSA promoted cholesterol efflux in a dose- and time-dependent manner, reaching a plateau at 10 mg/ml at 90 min. As a control, gelatin displayed no significant effect on efflux, while HSA was significantly more efficient than ovalbumin and bovine serum albumin (BSA) in promoting cholesterol efflux. Equal molar concentrations of HSA and apolipoprotein A-I (apoA-I) showed that apoA-I had considerably higher efficiency in efflux. However, the prevailing high plasma concentrations of HSA may compensate for its lower efflux rate compared to apoA-I. To characterize the mechanism of HSA-mediated cholesterol efflux, we studied the effects of cAMP and temperature on efflux using both EA.hy926 endothelial cells and murine RAW 264.7 macrophages. We found that HSA-mediated efflux occurred via a cAMP-independent and relatively temperature-insensitive pathway. We next examined the nature of HSA-cholesterol interaction by comparing the effects of various HSA mutants to wild-type HSA on cholesterol efflux. We found specific interactions between subdomains 2A and 3A and cholesterol, as indicated by the changes in the efflux rate of various HSA mutants. In conclusion, our study provides evidence for the role of HSA in cholesterol efflux, and shows that the substitution of specific amino acid residues in subdomains of 2A and 3A may be important structural determinants in its ability to bind to cholesterol and participate in cholesterol efflux.